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[Problems to be Solved by the Invention] 

brightness of screen automatic adjustment possible organic 
electroluminescence device is ofTeredaccording to brightness 
of outside light. 

[Means to Solve the Problems] 

organic electroluminescence device, pixel array section 1 and 
scan signal supply circuit 2 and image signal supply circuit 3 
and signal line driving amplifier 4 and outside light sensor has 
5 and A/D converter 6 and gain/cathode voltage control part 8 
and gain control voltage generator 9 and cathode control 
voltage generator 10 and cathode drive amplifier 1 1 . 

According to brightness of outside light, in order automatic 
adjustment to do the cathode voltage of organic ELlight 
source 7 and gain of signal line driving amplifier 4, brightness 
of outside light changing, screen always can be set to 
optimum brightness. 

In addition, person being manual, in order not to have to 
doing brightness adjustment, as you can exclude labor of 
adjustment, button and software for adjustment become 
unnecessary, can assure cost reduction. 



Claims 



[Claim(s)] 
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(Claim 1] 

organic ELlight source which voltage which responds to 
output voltage of amplifier andaforementioned amplifier 
which signal voltage amplifying are done and the light 
emitting which responds to voltage difference of cathode 
voltage does and, with the organic electroluminescence device 
which it has, 

outside light strength detection means which detects 
brightness of outside light and, 

cathode voltage control means e which controls cathode 
voltage of aforementioned organic ELlight source description 
above according to brightness of outside light which 
isdetected 

organic electroluminescence device which makes gain 
adjustment means which adjusts theaforementioned amplifier 
gain description above according to brightness of outside light 
which is detected, and, it has and feature. 

[Claim 2] 

organic electroluminescence device which is stated in Claim 1 
where aforementioned cathode voltage control expedient, 
makes extent and aforementioned cathode voltage where the 
outside light is bright high and makes feature. 

[Claim 3] 

Aforementioned cathode voltage control expedient 
aforementioned cathode voltage, isproportionate to value 
multiply predetermined reference voltage of aforementioned 
cathode in logarithm of value which divides brightness of 
outside light which is detected with aforementioned outside 
light strength detection means with predetermined reference 
brightness organic electroluminescence device which is stated 
in Claim 1 or 2 which is made feature. 

[Claim 4] 

organic electroluminescence device which is stated in any of 
Claim 1~3 where theaforementioned gain adjustment means, 
enlarges gain of extent and theaforementioned amplifier 
where outside light is bright and makesfeature. 

[Claim 5] 

Aforementioned gain adjustment means gain of 
aforementioned amplifier, isproportionate to value multiply 
predetermined reference gain value in logarithm of thevalue 
which divides brightness of outside light which is detected 
with theaforementioned outside light strength detection means 
with predetermined reference brightness organic 
electroluminescence devicewhich is stated in any of Claim 
1-4 which is madefeature. 

[Claim 6] 
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brightness of outside light and first table which houses 
corresponding relationship of the cathode voltage of 
aforementioned organic EL light source and, 

brightness of outside light and second table which houses 
corresponding relationship of the gain of aforementioned 
amplifier and, having, 

Aforementioned cathode voltage control expedient controls 
cathode voltage of theaforementioned organic EL light source 
on basis of aforementioned first table, 

organic electroluminescence device which is stated in any of 
Claim 1-5 where theaforementioned gain adjustment means 
adjusts aforementioned amplifier gain on thebasis of 
aforementioned second table and makes feature. 

[Claim 7] 

organic electroluminescence device which is stated in any of 
Claim 1~6 whereaforementioned cathode voltage control 
expedient and aforementioned gain adjustment means, 
theflyback line time of one horizontal scanning period end 
later and at least one of flybackline time of one vertical 
scanning period end later, adjust applied voltage to 
respectiveaforementioned cathode and and adjust 
aforementioned amplifier gain make feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards organic EL (electroluminescence ) 
device which can adjust brightness of the screen. 

[0002] 

[Prior Art] 

When electric field is applied on organic phosphor, research 
and development of organic ELdevice whichutilizes 
phenomena which light emitting is done is done actively. 

organic ELdevice because voltage which is necessary for light 
emitting 10 V or less it is low, can decrease electricity 
consumption in comparison with liquid crystal display 
device . 

In addition, because it is a luminescent, weight reduction and 
making thin arepossible backlight without necessity. 

Furthermore, because response time several ;mu second it is 
short, residual image is little, there is a feature that in addition 
also viewing angle 170 degrees or more is wide. 

[0003] 
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[Problems to be Solved by the Invention] 

But, organic ELdevice which is proposed until recently, 
supposing outside light in brightness of a certain reference, in 
order to be agreeable to the brightness, had set cathode 
voltage of organic ELlight source and gain of drive amplifier 
for signal line driving. 

Because of this, like outdoors at bright place screen isdarkly 
indicated, like indoors and night time there was a problem 
thatat dark place screen is too bright. 

[0004] 

As for this invention, considering to this kind of point, being 
somethingwhich it is possible, objective brightness of screen 
is to offer the automatic adjustment possible organic 
electroluminescence device according to brightness of outside 
light. 

[0005] 

[Means to Solve the Problems] 

Description above in order to solve problem which is done, 
asfor this invention, organic ELlight source which voltage 
which responds to output voltage of amplifier and 
aforementioned amplifier which signal voltage amplifying are 
done and light emitting which responds to voltage difference 
of cathode voltage doesand, with organic electroluminescence 
device which it has, outside light strength detection means 
anddescription above which detect brightness of outside light 
according to brightness of outside light which is detected, 
gain adjustment means which adjusts aforementioned 
amplifier gain cathode voltage control means 0 description 
above which controls cathode voltage of aforementioned 
organic ELlight source according to brightness of outside 
light which is detected, and, it has. 

[0006] 

With this invention, as cathode voltage of organic ELlight 
source is controlled according to brightness of outside light, in 
order to adjust amplifier gain, brightness of outside light 
changing, screen always can be set to optimum brightness. 

[0007] 

[Embodiment of the Invention] 

While referring to drawing, below, concerning organic 
electroluminescence device whichrelates to this invention, 
you explain concretely. 

[0008] 

Figure 1 is block diagram which shows conceptual 
configuration of one embodiment of organic 
electroluminescence device which relates to this invention. 
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As for device of Figure 1 , signal line and scan line line 
facilities pixel array section outside light sensor which detects 
brightness of the signal line driving amplifier 4 and outside 
light which supply voltage which output of theimage signal 
supply circuit 3 and image signal supply circuit 3 which 
supply scan signal supply circuit 2 and image signal which 
drive 1 which is done and scan line amplifying is done toeach 
signal line (outside light strength detection means ) 5 and, On 
basis of output of A/D converter 6 and A/D converter 6 which 
convert detected output of outside light sensor 5 to digital 
signal gain control voltage generator 9 which generates the 
voltage for gain adjustment of signal line driving amplifier 4 
gain adjustment signal of signal line driving amplifier 4 and 
gain/cathode voltage control part which outputs cathode 
voltage control signal of organic ELlight source 7 inside pixel 
array section 1 1 (cathode voltage control means c gain 
adjustment means ) on basis of 8 and gain adjustment signal 
and, amplifying doing cathode control voltage generator 10 
and cathode control voltage which generate cathode control 
voltage of organic ELlight source 7 on basis of cathode 
voltage control signal it has cathode drive amplifier 1 1 which 
imparting is done for cathode of organic ELlight source 7. 

[0009] 

switching TFT 12 is formed by signal line within pixel array 
section 1 and intersection vicinity of scan line, drain terminal 
of this switching TFT 12 is connected by signal line, the gate 
terrninal is connected by scan line, source terminal is 
connected to gate teirninal of drive TFT 13. 

source terrninal of this drive TFT 1 3 is connected to anode of 
organic ELlight source 7. 

[0010] 

spontaneous light emission it does organic ELlight source 7, 
according to voltage difference VEL of anode and cathode. 

When mechanism of light emitting is explained simply, when 
voltage the imparting is done between anode and cathode , 
positive hole from the anode and electron from cathode are 
respectively filled in the organic ELlight emitting layer, 
exciton which is a positive hole electron pair inside organic 
ELlight emitting layer is formed. 

And, organic ELlight source 7 light emitting does with 
influence of this exciton. 

[0011] 

Next, operation of organic electroluminescence device of 
Figure 1 is explained. 

brightness of outside light which is detected with outside light 
sensor 5, beingconverted by digital signal with A/D converter 
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6, is inputted into gain/cathode voltage control part 8. 

gain/cathode voltage control part 8 as gain adjustment signal 
of signal line driving amplifier 4 is outputtedaccording to 
brightness of outside light, outputs cathode control voltage. 

[0012] 

gain/cathode voltage control part 8 has second table 22 which 
remembers of brightness of outside light and first table 21 and 
corresponding relationship of brightness of outside light and 
gain of the signal line driving amplifier 4 which remember 
corresponding relationship of cathode voltage of organic 
EL light source 7. 

gain/cathode voltage control part 8 searches cathode voltage 
which corresponds to brightness which isdetected with 
outside light sensor 5 from first table 2 1 , searches gain 
whichcorresponds to same brightness from second table 22. 

[0013] 

Value which was calculated on basis of Formula (1) is 
housedin first table 21 . 

[0014] 

gain=reference gain X log (brightness/reference brightness of 
outside light ) X constant ... (1) 

In addition, value which was calculated on basis of Formula 
(2) is housed in second table 22 . 

[0015] 

cathode voltage=reference cathode voltage X log 
(brightness/reference brightness of outside light ) X constant 

-.(2) 

Figure 2 is figure which explains operation of gain/cathode 
voltage control part 8. 

Figure 2 (a ) and curve of Figure 2 (b ) has shown 
characteristic of the organic ELlight source 7, as for abscissa 
as for both ends voltage VEL % ordinate of organic ELlight 
source 7 has shown the light emitting brightness YEL of 
current IEL and organic ELlight source 7 which flow to 
organic ELlight source 7. 

[0016] 

gain/cathode voltage control part 8, when outside light 
becomes dark, as shown in Figure 2 (a ), as gain of signal line 
driving amplifier 4 is made small, makes cathode voltage of 
organic ELlight source 7 low. 

As for Figure 2 (a ) outside light illumination has shown 
characteristic with interior of300 lx extent. 

In this case, as for gain of signal line driving amplifier 4 1.0 
times, as for the cathode voltage it is set to 1 .3 Vextent. 
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|0017] 

On one hand, when outside light becomes bright, as shown in 
Figure 2 (b ),as gain of signal line driving amplifier 4 is 
enlarged, cathode voltage of organic ELlight source 7 is 
madehigh. 

As for Figure 2 (b ) outside light illumination at time of clear 
sky of 10000 Ix extent has shown characteristic with outdoors. 

In this case, as for gain of signal line driving amplifier 4 as for 
1 .6 -fold* cathode voltage it isset to 2.0 Vex tent. 

[0018] 

This way, gain/cathode voltage control part 8, enlarges 
change in amount of voltage which imparting is done in both 
ends of extent and organic ELlight source 7 where outside 
light isbright. 

Because of this, luminance change of screen becomes large, 
outside light the screen easy to see becomes bright. 

In order conversely, to make change in amount of voltage 
which imparting isdone small in both ends of extent and 
organic ELlight source 7 where outside light isdark, 
luminance change of screen becomes small, screen becomes 
be toobright and eye of person becomes without fatigue. 

[0019] 

gain control signal which is outputted from gain/cathode 
voltage control part 8 is inputted by gain control voltage 
generator 9,gain control voltage is formed. 

gain of signal line driving amplifier 4 is adjusted on basis of 
this gain control voltage. 

In addition, cathode control signal which is outputted from 
gain/cathode voltage control part 8 is inputtedby cathode 
control voltage generator 10, cathode control voltage is 
formed. 

This cathode control voltage gain being adjusted with cathode 
drive amplifier 1 1 , the imparting is done in cathode of organic 
ELlight source 7. 

[0020] 

Figure 3 is figure which explains cathode voltage control of 
organic ELlight source 7 and the timing which adjusts signal 
line driving amplifier 4 gain. 

As in illustration, cathode voltage control and gain adjustment 
after display period of one image ends, are done in vertical 
blanking time. 

Concretely, in time of 1 of Figure 3 in vertical blanking time 
taking in brightness of outside light and treating with 
gain/cathode voltage control part 8 are donewith outside light 
sensor 5, after that gain adjustment of signal line driving 
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amplifier 4 is donein time of 2, after that adjustment of 
cathode voltage of organic ELlight source 7 isdone in time of 

3. 

[0021] 

Furthermore, mutually it is possible with treatment sequence 
of 2 and 3 asopposite. 

[0022] 

Figure 4 is external view of organic electroluminescence 
device 10 which relates to the this invention. 

As in illustration, outside light sensor 5 is provided in top of 
the box. 

Furthermore, especially you do not question installation site 
of outside light sensor5. 

[0023] 

This way, with this embodiment, in order automatic 
adjustment to do cathode voltage of the organic ELlight 
source 7 and gain of signal line driving amplifier 4 according 
to brightness of outside light,brightness of outside light 
changing, screen always can be set to the optimum brightness. 

In addition, person being manual, in order not to have to 
doing brightness adjustment, as you can exclude labor of 
adjustment, button and software for adjustment become 
unnecessary, can assure cost reduction. 

Furthermore, it registers corresponding relationship of 
brightness and cathode voltage of the outside light to first 
table 21, in order to register corresponding relationship of 
brightness and gain of outside light to second table 22, at each 
time cathode voltage control and gain adjustment are done it 
does not have to doing calculation, to quite high speed 
cathode voltage and gain can set. 

Therefore, according to change of brightness of outside light, 
almostit can modify brightness of screen in real time. 

[0024] 

With embodiment which description above is done, example 
whichsets cathode voltage making use of table 22 of first and 
second and adjusts gain was explained, but without using 
these table, calculating on basisof Formula (1) and Formula 
(2) which description above is done, and itis possible to set 
cathode voltage adjust gain. 

[0025] 

this invention organic ELdevice of simple matrix type and is 
applicable both of organic ELdevice of active matrix type. 

[0026] 
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[Effects of the Invention] 

As above explained in detail, as cathode voltage of organic 
EL light source is control ledaccording to this invention, 
according to brightness of outside light, in orderto adjust 
amplifier gain, brightness of outside light changing, 
brightness of screen always can be set to optimum state. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

block diagram o which shows conceptual configuration of 
one embodiment of organic electroluminescence device 
whichrelates to this invention 

[Figure 2] 

Figure which explains operation of gain/cathode voltage 
control part. 

[Figure 3] 

Figure which explains cathode voltage control of organic 
ELlight source and timing whichadjusts signal line driving 
amplifier gain. 

[Figure 4] 

external view G of organic electroluminescence device which 
relates to this invention 

[Explanation of Symbols in Drawings] 

1 

pixel array section 
10 

cathode control voltage generator 
11 

cathode drive amplifier 
12 

switching TFT 
13 

Drive TFT 
2 

scan signal supply circuit 
3 

Image signal supply circuit 
4 

signal line driving amplifier 
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6 
7 
8 
9 

Drawings 

[an 



outside light sensor 
6 

AJD converter 
7 

organic ELlight source 
8 

gain/cathode voltage control part 
9 

gain control voltage generator 



[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 4] 
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